Studies were carried out in order to determine the dynamics of changes in lysozyme activity in the serum of turkey females during the laying period, and to identify the relationship between lysozyme activity and utility parameters. The experiments were carried out on 107 randomly chosen females from a maternal female strain (J-44), selected to increase egg production. Lysozyme activity was determined four times, in the 6th, 12th, 18th and 24th week of the laying period. Lysozyme activity was found to increase significantly in the 12th week, followed by a subsequent, gradual decrease. In the 18th week of the laying period, a significant negative correlation was found between lysozyme activity and the number of laid eggs and hatchabihty, and a significant positive correlation between lysozyme activity and percentage of unhatched poults. Correlation between lysozyme activity and reproductive performance in other periods was low and insignificant.
INTRODUCTION
Non-specific immunity represents the first defense of an organism against a variety of pathogenic factors. Lysozyme, an enzyme which is able to disrupt peptidoglycans in bacterial cell walls, is an important component of humoral non specific immunity. Hydrolytic properties of the enzyme destroy Gram-positive bacteria, and together with the complement and immunoglobulins also Gram--negative ones (Jolles and Jolles, 1984; Kowalska and Rzedzicki, 1988) . The significant role of lysozyme in defense mechanisms suggests its applicability as an index of non-specific immunity of domestic animals. Indirect selection makes it possible to eliminate the risk and costs related to animal exposure to pathogenic antigens. However, it should be underlined that a potential marker of the defense functions of an organism should not be negatively correlated with the most important production traits. In preliminary studies (Jankowski et al., 1994) carried out on turkey hens in the 17th week of the laying period, a negative correlation was found between lysozyme activity and some reproductive performance measures. If selection is to be based on lysozyme activity, it is important to determine if this correlation is a consistent phenomenon, or if it was incidental, resulting from overburdening caused by the egg laying process.
The objective of this study was to determine the dynamics of changes in lysozyme activity in turkey hens over different stages of the laying period, and to assess the relationship between enzyme activity and utility traits.
MATERIAL AND METHODS
The studies encompassed 107 randomly chosen turkey hens from a female maternal strain (J-44), selected to increase egg production in the Turkey Breeding Station in Biesal. The birds were weighed at the age of 30 and 56 weeks. In addition to this, the following were determined individually: age at reproductive maturity (laying of the first egg), number of laying days, number of eggs and broodiness. Egg fertility, number of dead embryos up to day 10 of incubation, number of unhatched poults, number of abnormal and healthy poults from set and fertile eggs were determined during hatching.
Blood for determination of lysozyme activity was collected four times (at 6-week intervals) in the 6th, 12th, 18th and 24th week of the laying period, i.e. in the 38th, 44th, 50th and 56th week of life, respectively. Serum lysozyme activity was determined turbidimetrically according to the general procedures described by Metzger (1970) . A suspension of lyophilized Micrococcus lysodeicticus cells in 0.067 M phosphate buffer, pH 6.8, in 0.1 % NaCl solution was used as the substrate. The lytic activity of the enzyme was measured as the decrease of optic density at 540 nm, following 10 min incubation in 37°C. The lytic activity of the enzyme was calculated based on a standard curve and expressed in mg of crystalline chicken egg white lysozyme. The results were analyzed statistically by phenotypic correlation analysis and unifactorial analysis of variance in a non-orthogonal system.
RESULTS
Average values and dispersion measures of lysozyme in particular periods of the studies are presented in Table 1 . A highly significant increase of lysozyme activity was observed in the 12th week of the laying period. This activity decreased slightly in the subsequent periods. Table 2 presents the correlation coefficients between enzyme activity in particular periods and activity for the whole period (arithmetic mean from 4 determinations of lysozyme activity). Statistically significant correlation was found between levels of activity in weeks 12 and 18. The highest value of the correlation coefficient with the activity for the whole laying period was obtained for lysozyme activity measured in the 18th week.
Mean values of utility traits, and phenotypic relationships between lysozyme activity for the whole laying period and these traits are presented in Table 3 . Significant negative correlation between lysozyme activity was found with the number of eggs (P<0.05), poults hatching from set and fertile eggs (P<0.01), while a significant positive correlation was with the percentage of unhatched poults (P<0.05). Confirmation of the disadvantageous inter-relationships of lysozyme with the above mentioned characters was obtained from variance analysis, in which differentiation of the mean lysozyme activity for the whole laying period was taken as the variable factor: L -low (<x -0. 5 SD), M -moderate (x + 0.5 SD) and H -high (> x + 0.5 SD) (Table 4) . Females in group H compared to those in group L were characterized by a lower number of eggs, lower hatchability from set and fertile eggs, and higher percentage of unhatched poults (P<0.05).
Since considerable changes in lysozyme activity occurred during the course of the laying period, correlation coefficients (r) were calculated between consecutive enzyme measurements and values of the traits showing significant correlation with lysozyme activity for the whole period (Table 5 ). The highest and statistically significant r values were found in the 18th week of the laying period. In the other periods, the correlation were low and statistically insignificant. 
DISCUSSION
Lysozyme activity measurements performed four times during the laying period revealed that this parameter varied considerably. A significant increase in activity was observed in the 12th week, indicating that immune processes intensified in this period. An increase of lysozyme activity has been observed in the course of diseases, especially those in which there is an increase of the number of cells containing lysozyme (Kowalska and Rzedzicki, 1988) . The highest variability of the enzyme (v = 42.4%) noted in the 18th week (Table 1) , as well as significant correlation found only between the activities in 12th and 18th week (Table 2) , point to different causes of the variability of lysozyme activity in the middle part of the laying period. The low value of the correlation coefficient (r = 0.02) between lysozyme value in the 6th and 12th week (there was a significant increase in the latter) reveals that only part of the birds responded with an increase of lysozyme activity. Hence, it can be assumed that in some birds, a disturbance of the physiological balance occurred during the laying period, leading to intensification of defense processes, manifested in increased lysozyme activity.
Analysis of the phenotypic correlation between the values of utility traits and the mean lysozyme activity for the whole laying period revealed a significant negative correlation with the number of eggs and hatchability, and significant positive correlation with the percentage of unhatched poults (Table 3) . Analysis of variance (Table 4) , in which lysozyme activity for the whole laying period was used as a criterion for allocating the birds into groups, confirmed the unfavourable relationship between lysozyme and the mentioned characters. Turkey hens characterized by the highest average lysozyme activity for the whole laying period were also characterized by the lowest egg production, the lowest hatchability, and the highest percentage of unhatched poults.
The results of many studies show that non-specific immunity characters should not have a negative effect on utility characters. It was also shown that selection aimed at increasing non-specific immunity in many cases improved production characters (Bassalik-Chabielska, 1983; Mityushnikov and Varakina, 1985; Kostomakhin, 1987; Pavel et al., 1987) . These findings, as well as the significant differentiation of lysozyme activity found in our study during the laying period, made it necessary to analyze the relationships between the characters in particular periods of enzyme activity determination. On analyzing the correlation between lysozyme activity in consecutive periods of measurements and its mean activity for the whole period (Table 2) , it was found that the correlation coefficient was the highest in the 18th week (r = 0.72). Hence, measurement of lysozyme activity in the 18th week seems to be the most reliable index of the average activity correlating with the utility traits.
Correlation calculated between values of the analyzed reproductive performances and lysozyme activity in particular periods (Table 5) showed that statistically significant dependencies occurred almost exclusively in the 18th week of the laying period. Correlation coefficients in other periods were low and insignificant. The unfovourable dependence between lysozyme activity and reproductive performance was noticeable in the 12th week, and became significant in the 18th week, after which it decreased to small and insignificant values in the 24th week of the laying period.
These results suggest that the discussed dependence was short-lasting and could have been due to an increase of lysozyme activity observed mainly in weaker females, who also showed worse reproductive performance.
CONCLUSIONS
Serum lysozyme activity in turkey hens showed considerable variation during the laying period. In the 18th week of this period there was a significant negative correlation between serum lysozyme activity and number of eggs hatching from set and fertile eggs, and a significant positive correlation with the percentage of unhatched poults. In the other periods, the correlation between lysozyme activity and reproductive performance indicators was low and statistically insignificant.
